Recently, microwave plasma sources (MPSs) operated at atmospheric pressure have been developed [1] . Such devices were used in spectroscopy, technological processes like surface treatment, carbon nanotubes synthesis and sterilization. They also found applications in the processing of various gases. Destruction of Freon HFC-134a [2] and production of hydrogen via methane conversion [3] in microwave atmospheric pressure plasmas were reported by us. Optical emission spectroscopy (OES) is a very useful, powerful and valuable tool in the study of plasma properties (densities of electrons and heavy species, gas temperature, etc), contributing significantly to the development of microwave plasma technology and its applications. In this paper, results of spectroscopic study of microwave plasma at high argon, nitrogen and methane flow rates are presented. The plasma was generated in waveguide-supplied nozzleless MPS operated at 2.45 GHz. The working gas flow rates were between 50 l/min and 200 l/min. The absorbed microwave power was varied from 1 kW up to 5.6 kW. The rotational and vibrational temperatures of N 2 + ions and C 2 molecules were determined by comparing the measured and simulated spectra using SPECAIR [4] program. The plasma gas temperature was inferred from the rotational temperatures of this heavy species. The electron density was measured using Stark broadening of hydrogen H β line. High plasma gas temperature (up to 6000 K in nitrogen plasma and 5000 K in methane plasma) as well as high electron density (up to 10 15 cm -3 in argon plasma) makes waveguide-supplied nozzleless MPS attractive tool for different applications (eg. gas processing at high flow rates).
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